Bilirubin overload modulates bile canalicular membrane fluidity in rats: association with disproportionate reduction of biliary lipid secretion.
We recently demonstrated that several organic anions cause dissociation of biliary lipid secretion from that of bile acids; namely, the "uncoupling phenomenon," in association with changes in the phospholipid molecular species in the canalicular membrane lipid bilayer. Because of the uncoupling phenomenon, transcytotic vesicles are retained inside cells, resulting in the accumulation of substances normally excreted in the bile. In the present study, bilirubin ditaurate (BDT; synthetic bilirubin) was used to investigate the effect of bilirubin overload on biliary lipid secretion and the lipid composition of hepatic subcellular fractions, as well as canalicular membrane packing density and fluidity. Male Sprague-Dawley rats underwent cannulation of the bile duct and femoral vein. Sodium taurocholate was infused intravenously at 100 nmol/min per 100 g body weight. Then BDT (50 nmol/min per 100 g body weight) was infused concomitantly, followed by periodic bile collection for analysis of lipids. Bile acid secretion was not significantly affected by the infusion of BDT. In contrast, the secretion of cholesterol and phospholipids was decreased by 56.7% and 49.2%, respectively, compared with control. The phosphatidylcholine hydrophobicity of canalicular membrane vesicles, estimated by the molar ratio of saturated to unsaturated fatty acids (S/U ratio) was decreased, but not significantly by BDT infusion. With BDT infusions, the biliary cholesterol/phospholipid (C/P) ratio was increased by 19%; canalicular membrane vesicle fluidity was decreased by 5.8%, whereas P-glycoprotein expression was unchanged. As P-glycoprotein expression was not altered, our findings suggested that the reduced canalicular membrane vesicle fluidity was a crucial regulator of canalicular membrane transporter function.